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LONG-TERM GOAL 
 
My long term goal is to quantify the role of organic compounds in sea salt aerosol.  This project 
studies the effect of organic compounds on the uptake of water by sea salt aerosol particles.  Studying 
the chemical composition of those particles provides important information about their behavior in the 
atmosphere. 
 
OBJECTIVES 
 
I want to know what role the presence of organic species may play in the hygroscopicity of particles.  
In particular, I want  to know how the organic composition of particles affects their ability to take up 
water in subsaturated conditions and to serve as cloud condensation nuclei in supersaturated 
conditions. 
 
APPROACH 
 
We have studied the empirical relationship between the organic composition of particles and their size.  
We have constructed a thermodynamic model that accounts for the effect of organic compounds on the 
uptake of water by particles. 
 
We have developed a method of measuring the organic fraction of particles by FTIR, and we have 
participated in an airborne field campaign in the Carribean in order to collect airborne measurements 
of the organic fraction of sea salt particles.  
 
WORK COMPLETED 
 
A model describing the interactions of organic compounds and electrolytes has been constructed and 
compared to laboratory and experimental measurements.  The model has been used to predict the 
hygroscopic properties of organic-containing sea salt particles. 
 
RESULTS 
 
A thermodynamic model was developed to describe the phase equilbria of electrolyte-organic mixtures 
in aerosol particles.  Three types of contributions to activity coefficients including ion-water,organic-
water and ion-organic interactions are accounted for by combining Pitzer  equations and the UNIFAC 
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framework into a general model. The model is parameterized by fitting interaction parameters from 
experimental data collected in the literatme. The accumcy of the model predictions compare well with 
available measmements. The hygroscopic growth curves calculated by the model achieve good 
agreement with measmements (Cruz and Pandis, 2000; Hameri et al, 2001). The results show that the 
water uptake by ion-organic mixtmes is influenced by the solubility of organic components, as 
illustrated in Fig. I. The presence of 50% malonic acid in (NH 4)2S04 reduces the growth by 20%, 
while a 30% decrease is incun·ed by 50% succinic acid. The soluble organic components can also 
decrease the DRH of a pme salt. The model predicts that mixing with 50% malonic acid lowers the 
DRH of(NH4)2S04 from 80% to 58%. Comparisons ofthe growth curves of internally and externally 
mixed aerosol indicate the impact of mixing states on the hygroscopic properties. For insoluble 
organic components,there are few differences between growth in internal and external mixtmes. 

.... 
0 
t) 
o:! 
~ 

~ 
0 .... 
0 

<.) 

·o. 
0 
<.) 
v.J 
0 .... 
OJ} 

f 

3.0 .----r----r---r--"""T'""-""'"T'"---.-----. 

2.5 

2.0 

1.5 0 
,~ ...... -" 

.· .. .. .t ... , ... -···-······· 
\ 

' , , , , 
/ 

(1) _./ 

I •• -···/o . .__ 0 

o .... ,b' ...... o 

....• ~·· [] 

···-Ej·-· f IJ 

(2) 1 .0 .___...___._....___ ... ...___._....;__._ _ ___._ _ __. 

60 65 70 75 80 85 90 95 
Relative Humidity 

Figure 1. Predicted hygroscopic growth of particles (dry diameter nm) with varying organic 
compositions. The two compositions studied are (1) 50% NaCl and 50% glutaric acid (model 

prediction: dashed line; experimental measurements: open circle); (2) 80% NaCl and 20% glutaric 
acid (model prediction: dotted line; experimental measurements: open square);and (3) 100% NaCl 

(solid line) is included for reference. Experimental data are from Cruz and Pandis (2000). 

IMPACT /APPLICATION 

This work has applications for determining the role of organic compounds in aerosol scattering. By 
assessing the contribution of organic mass to particles in field measmements we will be able to 
quantify the role of organic species in continentally-influenced aerosol populations. 

The organic model has already been used to analyze recent measmements of hygroscopic growth. 
This application of the model is expected to continue with use by other groups. 
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TRANSITIONS 
 
We expect that the method we have developed for organic analysis will be used in future field 
campaigns. 
 
RELATED PROJECTS 
 
1 -- We have started a collaboration with Sonia Kreidenweis to interpret their measurements of 
hygroscopic growth of organic acids. 
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